brain science can also be harnessed for direct offensive means -targeting the brains of one's opponents. The US military has a long-standing interest in (supposedly) non-lethal targeting methods, including drugs as well as less conventional approaches such as loud noise and noxious smells (the most potent of which is said to be 'US Government Standard Bathroom Odor').
Another potential application is the field of interrogation. Future advances might allow us to determine through brain scanning whether someone is telling the truth, and perhaps even to devise methods for reducing their ability to lie. The military began investigating candidate 'truth drugs' (including LSD) in the early 1950s, and although the goal remains elusive, it seems sensible to ask what possibilities exist and under what circumstances it would be acceptable to use them.
Moreno is a bioethicist, and a focus on ethical questions runs through the book. Although I found some of his concerns overstated -he worries, for instance, that soldiers would be depersonalized through brain implants, or that advances in neurogenetics will tempt us to breed genetically altered warriors who lack fear -others seem well founded. If military research leads to effective mind-reading techniques, for example, there will inevitably be pressure to extend these to the civil judicial system, which will raise urgent questions about cognitive liberty.
One weakness of the book is that Moreno's treatment of technical issues is sometimes superficial. Some of the ideas discussed here -such as brain scanning at a distance, or memory augmentation through hippocampal implants -fall close to the fine line separating the visionary from the crackpot, and a more critical examination of this border territory would have been welcome. Moreno recognizes the outright nonsense as such, but an over-reliance on popular news stories rather than technical sources sometimes leads him to give outlandish ideas more credence than they deserve.
The book is a fascinating read despite these reservations, but it still left me wondering, is this stuff for real? Moreno implies it is when he writes: "the powers that can…establish a 'neurotechnology gap' between themselves and their adversaries will establish tactical and strategic advantages that can render them dominant in the twenty-first century. " I'm no expert on warfare, but this strikes me as hyperbole. As a reality check, I recommend reading Fiasco (Penguin, 2006) The leader of the Manhattan project, J. Robert Oppenheimer, once commented that, by unleashing the power of the atomic bomb, the physicists involved had "known sin". The activities described in Mind Wars may seem like a harmless flirtation by Oppenheimer's standard. Yet any academic involvement in military research presents an ethical dilemma, and Moreno's exploration of this theme is one of the most interesting aspects of his book. He is no knee-jerk pacifist: he accepts that military force is sometimes necessary and argues convincingly that contact between military and civilian research is healthier than the alternative of total secrecy. He also acknowledges the 'dual-use' argument that many DARPA-funded programmes have clear civilian pay-offs. Yet by taking military funding, he says, researchers are in some sense accomplices to the perpetuation of what he calls a "national security state", a posture of open-ended militarization supported by a vast budget that, in the view of many critics, bears little relation to the actual threats confronting the United States.
When interviewing neuroscientists for his book, Moreno found many of them reluctant to discuss the issues raised by their involvement with defence-related research. Mind Wars, the first systematic treatment of the topic, should help bring these questions into the open. ■ Charles Jennings is a consultant based in Concord, Massachusetts. He is a former editor with the Nature journals and a former executive director of the Harvard Stem Cell Institute. Supplementary links for this review are available at www.connotea.org/user/charlesj/ tag/"Mind Wars".
